Detection of metabolites of the Entner-Doudoroff pathway by HPLC with pulsed amperometry: application to assays for pathway enzymes.
Three major metabolites in the Entner-Doudoroff pathway, 6-phosphogluconate, 2-keto-3-deoxy-6-phosphogluconate, and pyruvate can be detected and quantified by HPLC with pulsed amperometric detection. Resolution is achieved by ion-exchange chromatography at alkaline pH with isocratic elution in 5 to 10 min. Detection limits are in the subnanomolar range, and detector response is linear over 3-4 orders of magnitude. This method can be employed for the assay of the enzymes of the pathway, 6-phosphogluconate dehydratase (EC 4.2.1.12) and 2-keto-3-deoxy-6-phosphogluconate aldolase (EC 4.1.2.14), eliminating the need for coupling enzymes as in the previously employed spectrophotometric assays. The lag in pyruvate production seen in the coupled enzyme spectrophotometric assay for 6-phosphogluconate dehydratase is absent in the HPLC/pulsed amperometric detection assay. This lag represents an artifact of a slow tautomerism of 2-keto-3-deoxy-6-phosphogluconate which must precede its utilization by the coupling enzyme, 2-keto-3-deoxy-6-phosphogluconate aldolase. Kinetic data on the approach to equilibrium of 2-keto-3-deoxy-6-phosphogluconate aldolase-catalyzed interconversion of 2-keto-3-deoxy-6-phosphogluconate, pyruvate, and glyceral-dehyde-3-phosphate can be also accurately quantified by HPLC with pulsed amperometric detection.